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Abstract: In the present days, the needing of development the new classes of fuels is a real and immediate 
challenge for the humanity. These new classes of fuel must replace the fossil fuel in order to reduce the global 
pollution and to be friendly with the environment. The researches conducted until now in worldwide and also at 
the Biofuel Laboratory of Mechanic Faculty (under the supervision of prof. N. Burnete, Ph.D.) show that the 
biofuels based on vegetable oil can be an answer to the above mentioned issues. In addition, it is necessary to 
study the impact of this class of biofuels in time on the air and soil pollution, vegetable and animal products etc. 
The present paper presents the experimental researches about the environmental impact of using the 
biofuels comparatively with fossil fuels (diesel oil). The research methodology was making in order to respect 
the actual standards to obtain more accurate and confident results. The basic conclusion of conducted 
experiments is that the using the biofuels in the internal combustion engines beside of diesel oil can be an 
important factor to reduce the pollution factors on environment. 
 
INTRODUCTION 
 
Current problems in securing fuel classics linked in the first row of explosive growth 
in prices due to the effects of oligopoly branches of production and distribution, the danger of 
exhaustion traditional sources, and their negative effect on the environment by pollution and 
the greenhouse effect have imposed in recent years-scale use of increasingly larger biofuels 
especially in countries with good conditions for the climacteric conditions for agricultural 
energy crops. Among the advantages of using biofuels mention only that they are renewable 
and that their use reduce pollution of the environment.  
Comparing negative effect on the environment of biofuels with the diesel can be done 
through several methods, such as CO2 test development, chromatography analysis , seeds 
germination, etc.  
Zhang, and Reece Peterson, Department of agricultural engineering and food industry 
of the University of Idaho (USA) have compared the effect of biofuels with that of diesel seed 
germination in the experimental field plots.  
Considered that external environmental factors cannot be controlled and generalizated, 
we analyze the impact of biofuels based on rapeseed oil in comparison with that of diesel oil 
on Lolium perennial (raigras) seed germination. 
 
MATERIAL AND METHODS 
 
In our study we used method of testing the biodegradability through seed germination, 
the methodology used is approved for "Determination seeds germination for sowing" in 
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standard SR 1634/June 1999 to review the STAS 1634/82, including the English version of 
the standard ISTA - seeds for sowing. This standard is use to determine the full potential of 
seed germination quality and allows comparison of different batches and to assess the value of 
sowing field, verified in laboratory conditions in which environmental factors are controlled, 
the results are accurate, rapid and complete.  
On the basis of scientific methodology established by this standard, used in the 
Insurance Territorial Seed Quality Control and Seeding Material, the Ministry of Agriculture 
and Rural Development, we have verified the development of seed, and especially the 
germination, species Lolium perennial under conditions of "pollution" with 50 ml of biofuels 
(rapeseed pure oil, rape methyl ester and rape methyl ester with the additive, and then 
mixtures of biofuel and diesel in various proportions, being the last trial with 100% diesel) in 
950 ml water, a liquid used to provide moisture needed for germination compared with 
evidence from a witness who used distilled water. 
Was used 14 samples, the 13 samples "polluted" with biofuels and diesel compare the 
witness with evidence (1), thus totaling 14 samples, as follows:  
1th probe: distilled water (1 liter)  
2nd probe: mixture of 50 ml rapeseed oil + 950 ml distilled water,  
3rd probe: mixture of 50 ml rape methyl ester + 950 ml distilled water,  
4th probe: mixture of 50 ml rape methyl ester + additive (biodiesel) + 950 ml distilled 
water,  
5 th probe: mixture of 50 ml of biodiesel (rape methyl ester with the additive) 90% 
+10% diesel  + 950 ml distilled water,  
6 th probe: mixture of 50 ml biodiesel  80% +20% diesel + 950 ml distilled water,  
7 th probe: mixture of 50 ml biodiesel  70%+ 30% diesel + 950 ml distilled water,  
8 th probe: mixture of 50 ml biodiesel  60%+ 40% diesel + 950 ml distilled water,  
9 th probe: mixture of 50 ml biodiesel  50%+ 50% diesel + 950 ml distilled water,  
10 th probe: 50 ml mixture of biodiesel 40%+ 60% diesel  + 950 ml distilled water,  
11 th probe: 50 ml mixture of biodiesel  30%+ 70% diesel + 950 ml distilled water,  
12 th probe: 50 ml mixture of biodiesel 20% +80% diesel  + 950 ml distilled water,  
13 th probe: 50 ml mixture of biodiesel  10%+ 90% diesel + 950 ml distilled water,  
14 th probe: 50 ml mixture of diesel 100% + 950 ml distilled water. 
From evidence nr.5 evidence nr.13 we used the term for the abbreviation of biodiesel 
rape methyl ester with additive, namely fuel used 100% no.4 evidence at all experiences.  
Each sample was mounted in 4 repetitions, a repetition with 100 seeds. The seed of each 
repetition were moistened with 62.5 ml (total 250 ml sample), prepared with mixtures of 50 
ml "pollutant" from 950 ml of distilled water, mix and well homogeneously before.  An 
additional aid used in interpreting the results provided from "Handbook for germs 
appreciation" were follow and counted germs normal value germination, and the abnormally 
seed germs and death seeds were not discussed in advance, ensuring favorable conditions of 
moisture under Annex C of the mentioned standard. Substrate material used in the experiment 
was special filter paper used in ITCCSMS (Insurance for Territorial Seed Quality Control and 
Seeding Material) laboratory operations.  
The samples of seeds used were drawn from pure seed, arranged in four repetitions 
each 100 seeds, arranged distant evenly on the surface of a moisten special (filter) paper as 
shown, for each of the 3 species, and 14 samples per species. The results were rated 
numerically and percentage.  For the witness evidence was used distilled water. The amount 
of liquid that was use to moisten substrate (special filter paper) with 250 ml per sample, and 
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62.5 ml per repetition was very well homogeneously, the moisten was making it once at the 
beginning of the experiment.  
Approximation germination percentage of the sample has been down below 0.5% over 
and above this amount. The light used was the artificial, permanent ensured at all the species 
used in the experiment, indicating that there are species of plants germinating and in the 
absence of light.  
After the seed placement special filter paper for each repetition, it was packed, 
moisten with quantities of fuel blends well homogenously, said the four repetitions of the 
sample was then wrapping up in filter paper, and then in a transparent polyethylene sheeting, 
using the method BP (seeds between paper), placed in germination machine type Sanyo MLR 
351 H with automatically adjusted of temperatures and humidity. Seed count was done with 
my counted automatically with "CONTADOR" apparatus and the determinations were made 
in laboratory germination of ITCCSMS Cluj, accredited by the EU, the methodology used is 
also in line with that used by the EU.  
Temperature established on germination machine was constant, 20oC. The 
appreciation of evolution was made in an interim phase, after 4 days and the final after 8 days. 
The seeds were placed "between filter papers" using the BP method.  
 
RESULTS AND DISCUSIONS 
 
Germination period in this case was 14 days, the first appreciation was made 5 days 
from putting the seed media filter paper. Temperatures used were automatically adjusted from 
20 to 25-300C, 200C that the minimum temperature at night a period of 16 hours and the 
maximum 300C temperature of  day, a period of 8 hours, 24 of the of the day. During the 
weekend temperature was set at 250C. The samples were organize identically as if Lolium 
perennial seed being prepared "TP" said the paper, and after putting the seed, moisten their 
support and wrapping up were willing to LINHARDTH dish and then into special areas of 
germination SANYO MIR153, with microclimate control.  
In the table no.1 values are presented germination seed at the 4 repetitions of each of 
the 14 samples, the total number of seeds germinated in the proof and evidence on the 
average.  The table can appreciate no.3 in the first row that the witness evidence, moisten 
which the 4 repetitions is done with 250 ml of distilled water with 62.5 ml said on repetition, 
presents the greatest values of germination between 91 and 93 , total 367, the average 
percentage of the sample being 92%.  Second, the analysis of samples 2, 3 and 4 and 
comparing them with proof witness (1 sample) can appreciate that biofuels, in the 3 forms, 
pure rapeseed oil, methyl ester rape and rape methyl ester with additive led to lower values of 
germination, said 74% to probe 2, 65% of proof no.3 and 63% for evidence no. 4.  
In the case of  Lolium perennial it can be concluded that biofuels have a negative 
effect on seed germination, compared with witness evidence, this is by percent to materialize 
germination lower than witness with 18, 27 and 29.  
Analyze the results of samples from nr.5, until the number 13 representing blends in 
different proportions of biofuel with diesel oil it can say in the first row, because there is 
declining values germination on trial and those four repetitions of each trial, in parallel with 
the increase in the proportion of diesel mixing of "pollution". Germination process decreases 
with increasing proportion of diesel and to witness evidence, no.1, moisten was made only 
with distilled water.  
The lowest seed of Lolium perennial germination, can be found at proof nr.14, values 
9, 20, 13 and 19 in total and 61 percent with an average 15% germination on probation.  
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Although as shown and biofuels have a negative effect on germination, the effect of diesel is 
more, differences over the witness lot, biofuels (evidence 2, 3 and 4) is 18, 27 and 29%, when 
the difference between germination of lot no. 1 and lot no. 14 with 100% diesel is 77%, in 
other words the diesel have a harmful effect on germination compared with the biofuels with 
2.6 to 2.7 times greater.  
In the table no. 1 is given the number of abnormally germs and seeds death on the 14 
samples. In this case the lowest number of abnormally germs and death are the seeds of proof 
to witness no.1 average of 3% and 5%. The number of abnormally germs increase to 4% in all 
three samples with biofuels (No evidence 2, 3 and 4). Average seed samples from dead above 
evidence 2, 3 and 4 (biofuels) grows stronger, worth 22% and 31%.  
These findings allow the two prime conclusion that biofuels have a negative effect on 
seed, manifested by the increasing percentages of abnormally germs and seeds death.  
Average abnormally colony grows in proportion with the increase in the proportion of diesel 
from nr.5 probe, with 6% abnormally colony until no proof. 13 to 19% abnormally germs. A 
sustained increase has a death rate of seeds, from 35% to probe the 62% no.4 evidence no. 13. 
The number of abnormally germs the biggest proof can be found at number 14 (equal to the 
evidence No 13) and the largest number of seed death (66%) belongs to all 14 proof, 100% 
diesel.  
The discussion of abnormally germs and seeds values from the 14 dead allow a trial 
date in addition to confirm the negative effect on seeds of biofuels, especially the harmful 
effect that increases in proportion to the percentage of diesel mixtures. Comparing the 
harmful effect of diesel with biofuels in the light of the number of abnormally germs (4% to 
2.3 and 4 samples and 19% to 14 proof) can assert that the harmful effect of diesel is 4.7 times 
higher than that of biofuels.  
The same is confirmed and if the seed dead whose proportion is 66% to 14 the number 
of sample gas 100% versus evidence 2, 3 and 4 with values of 22 and 31% negative effect of 
100% diesel, from 2 to 3 times higher than that of biofuels.  
Evolution of germination values are published in the figure 1, and the abnormally 
germ seed and played dead in figure 2, defects which led to the appreciation germs as 
abnormally were failing plumula, lack of coleoptiles, broken coleoptiles, straight roots, only a 
little or none roots components and reticular system.  
Table 1 
Comparatively germination variation of Lolium perennial seeds on biofuels and diesel oil influence 
Total on  
probe 
Average on 
probe 
Nr. 
crt Specification 
Total 
on  
probe 
Average 
on 
probe GA* SM* GA SM 
1 1st probe distilated water 367 92 11 22 3 5 
2 Rapeoil 100% 297 74 14 89 4 22 
3 Rape methyl ester 100% 262 65 14 124 4 31 
4 Rape methyl ester with adhitive 253 63 22 125 4 31 
5 90% Rape methyl ester - 10% diesel oil 238 59 16 146 6 35 
6 80% Rape methyl ester - 20% diesel oil 213 53 24 163 6 41 
7 70% Rape methyl ester - 30% diesel oil 185 46 37 178 9 45 
8 60% Rape methyl ester - 40% diesel oil 170 42 45 185 11 46 
9 50% Rape methyl ester - 50% diesel oil 156 39 45 199 11 50 
10 40% Rape methyl ester - 60% diesel oil 129 32 48 223 12 56 
11 30% Rape methyl ester - 70% diesel oil 113 28 53 234 13 59 
12 20% Rape methyl ester - 80% diesel oil 94 23 73 233 18 59 
13 10% Rape methyl ester - 90% diesel oil 77 19 77 246 19 62 
14 Diesel oil 100% 61 15 77 262 19 66 
   *GA – abnormal germs, SM – death seeds. 
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CONCLUSIONS 
 
• The value of the highest germination is finding on witness evidence, substrate for 
germination moisten with distilled water; 
• The lowest of germination process is found at repetitions which the moisten support 
was made with diesel 100% ; 
• Biofuels in the 3 forms, pure rapeseed oil, rape methyl ester and rape methyl ester with 
the additive had nevertheless a negative effect on germination and the number of 
abnormally germs and seeds death; 
• Negative effect on plants grow as increasing the proportion of diesel blends in solution 
for probes moisten; 
• Negative effect of biodiesel (rape methyl ester with the additive) compared with that 
of diesel is lower by 4.2 times over the germination with the 4.75 times the number of 
abnormal germs and of 2.1 times the number of seeds death; 
• It demonstrates much more diesel destructive effect on plants of compared with 
biofuels. 
 
 
 
 
 
Figure 1. Germination variation of Lolium perennial seeds on 
biofuels and diesel oil influence 
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Figure 2. Variation of Lolium perennial abnormally germs and death seeds on 
biofuels and diesel oil influence 
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